Interleukin-6 signalling in juvenile idiopathic arthritis is limited by proteolytically cleaved soluble interleukin-6 receptor.
Interleukin-6 (IL-6) exerts multiple effects on chondrocytes and fibroblasts within the joint and is associated with disease activity in juvenile idiopathic arthritis (JIA). Although these cells express the ubiquitous signalling receptor for all IL-6-related cytokines, gp130, they do not express a cognate IL-6 receptor. Consequently, IL-6 responses within these cells occur via IL-6 trans-signalling relying on the presence of a soluble receptor (sIL-6R). Levels of sIL-6R in vivo are governed by either proteolytic cleavage (PC) of cognate receptor or by differential sIL-6R mRNA splicing (DS). The aim of this study was to evaluate the contribution of both isoforms to clinical parameters associated with IL-6 signalling in JIA. IL-6, sIL-6R and DS-sIL-6R were measured by ELISA in serum and synovial fluid (SF) samples from 86 JIA patients. These data were related to indicators of inflammation-erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) and compared between patients stratified by subtype, age and disease duration. SF IL-6 significantly correlated with general indicators of activity (ESR and CRP) and SF PC-sIL-6R to a lesser degree with CRP. When the IL-6:sIL-6R ratio was calculated as an indicator of the potential for IL-6 signalling within the joint, 33% of SF samples showed a ratio >1 indicating saturation of sIL-6R by IL-6. Mean DS-sIL-6R levels were 0.71 ng/ml, whereas PC-sIL-6R levels constituted the majority of sIL-6R at 20.89 ng/ml. IL-6 trans-signalling within the joints of JIA patients is predominantly governed by the presence of PC-sIL-6R, and the data provided suggest that synovial levels of IL-6 and sIL-6R would be sufficient to drive IL-6 responses in chondrocytes and synovial fibroblasts.